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BHSIBJIEHHE 4>AKTOPOB IIATOrEHHOCTH Y HEMATOflH 
TRICHINELLA SPIRALIS HA PA3HHX CTAflHHX PA3BHTHH 

© K). H. BacepHH, H. A. CHBOBOJiOBa, C. A. HaropHbift 


BnepBbie b cocTaBe BoaopacTBopuMbix SeJiKOB HHBa3HOHHbix jihtohok vl noJiOB 03 peJibix ocoSefi 
Trichinella spiralis oSHapyxceHbi SeJiKOBbie <£paKJ 4 HH, oSJiajqaioinHe HeHpaMHHH«a3HOH, reMarrjiio- 
THHHpyiOmeH VLJ1VL IJHTOTOKCH*ieCKOH aKTHBHOCTbK). riOflTBep»«eHO HaJIHTOe rnaJiypOHHfla3bi VL 
onpeneJieHa ee aKTHBHOCTb KaK hjih BonopacTBopuMbix, TaK vl KyTHKyjinpHbix SeJiKOB TpnxHHejiJi. 
reMarrjiioTHHHH vl unTOTOKCHHbi TpHXHHejin oSnanaioT aHTureHHOH cnequcJjutiHOCTbio. HaJintine 
BbIHBJieHHbIX aKTHBHbIX SHOMOJieKyJI B OpraHH3Me TpHXHHeJiJi MO*HO CBH3aTb C ytiaCTHeM HX B npo- 
uecce B03HHKH0BeHH5i vl pa3BHTHJi aaHHoro 3a6oJieBaHHH, t. e. oxapaKTepH30BaTb KaK cfcaKTopbi 
naToreHHOCTH (aare3HHbi, cfcaKTOpbi HHBa3HBHOCTH, uhtotokchhm). 


TpHXHHenne3 no THxcecTH KjiHHHqecKoro TeqeHHH, ocJioxcHeHHHM h qncny neiaJib- 
hwx ncxoflOB MoxceT 6bHb omeceH k rpynne HanGoJiee onacHbix napa 3 HTapHbix 3a6o- 
neBaHHH qenoBeica. IIaToreHe3 TpHXHHenne3a cKna^biBaeTCH H3 Tpex ochobhwx cia- 
OTh: KmneqHon, MHrpauHOHHOH n MbiuieqHOH (03epeuKOBCKaH, 1978). OTHocHTejibHo 
no,apo6Ho H3yqeHa MbinieqHan $a3a naioreHe3a, KOTopan cboehtch k npoHHKHOBeHHio 
jinqHHKH TpnxHHennbi b MbiineqHoe bojiokho, nocieneHHon ee HHKancyjinijHH h ejih- 
TenbHOMy BbDKHBaHHio b opraHH3Me xo3HHHa (Bphtob, 1982). OflHaico odaioTCH Henc- 
hwmh MexaHH3Mbi, KOTopwe ofiecneqHBaioT npnKpenjreHHe TpnxHHenn k cooTBeTCT- 
ByiomHM MopcJjonornqecKHM cipyKTypaM MaicpoopraHH3Ma, hx npoHHKHOBeHHio bo 
BH yipeHHioK) cpeay opraHH3Ma, HHTOKCHKamno h .npyrne naioreHeTHqecKHe nponBJie- 
HHH 6oJie3HH. 

Bonpoc o naioreHHocTH TpnxHHejiJi h HaJinqnH y hhx onpejjeneHHbix (JjaKTopoB, 
yqacTByiomHx b MexaHH3Max bo 3 hhkhob 6 hhh h pa3BHTHH naTonornqecKHx npoueccoB, 
ocTaeTcn ocHOBHbiM H3 HepeineHHbix BonpocoB TpnxHHejuie3a. ITo mhchhio Acia(})beBa 
(1975, 1989), Trichinella spiralis xapaKTepH 3 yeTcn bhcokhm „ypoBHeM naioreHHocTH”, 
b cbh3h c qeM othochtch k HaHGonee naioreHHbiM BH^aM rejibMHHTOB. TpnxHHennbi 
o6na,aaioT ceHCH6HJiH3HpyiomHM (JjaKTopoM, cnocoSHocTbio k MaccoBOMy pa3MHoxceHHio 
b KHineqHHKe h nopaxceHHio 3HaqHTejibHoro qncJia bh^ob xchbothwx h qenoBeKa. 
YKa3aHHbie $aKTopbi ocraioTCH GHoxHMHqecKH h HMMyHOJiornqecKH HeH,aeHTH(})HU[H- 
poBaHHbiMH. B HayqHon Jimepaiype hmciotch aaHHbie, kocbchho CBHjjeTeJibCTByiomHe 
o npHcyTCTBHH (JjaKTopoB naioreHHocTH y TpHXHHeJiJi. IIpHMbie ,aoKa 3 aTenbCTBa Hann- 
qHH 3THX (JjaKTopoB y TpHXHHeJiJi OrpaHHqPiBaiOTCH BbIHBJieHHeM y HHX (JjepMeHTa 
rHaJiypoHH,ua3bi, 6e3 EeTaJibHoro H 3 yqeHHH ee noBpexcflaiomero jjeHCTBHH. 

Ilenb HacTonmero HccneflOBaHHH 3aKJnoqaJiacb b BbiHBJieHHH h H3yqeHHH Ghoxhmh- 
qecKoii npHpoflbi pa3HHqHbix (JjaKTopoB naioreHHocTH TpHXHHenn, oTBeTCTBeHHbix 3a 
a,are3Hio, npoHHuaeMocTb, TOKCHqHOdb. 
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MATEPHAJIH H METOJOtH 


BbiHBneHHe $aKTopoB naToreHHocTH H3 GenicoBoro 3KCTpaiera roMoreHaTOB TpH¬ 
XHHejui (nHBa3HOHHLie h HOBopo>KueHHbie jiHqHHKH, nonoB03pejibie oco6h) ocymecT- 
bjihjih Ha „3TaJioHHOM” iiiTaMM6 Trichinella spiralis , kotophh nouuepJKHBaJiH b Jia6o- 
paTopnn nyieM naccupoBaHHH Ha HeHHfipeuHbix GeJibix Kpbicax Maccoii 140-160 r. 

BbmeneHHe HHBa3HOHHbix (MbiuieqHbix) JiHqHHOK TpHXHHejui npoH3BOUHJin mcto- 
UOM HCKyccTBeHHoro nepeBapHBaHHH MbiuieqHOH TKaHH 3apa)KeHHbix Kpwc (BeccoHOB, 
1975 ). IIoJioB03peJTbie (KHiueqHbie) oco6h BbiuennjiH no MeTouy Takado, Toda ( 1988 ). 
B ocHOBy HcnoJib3yeMOH HaMH mctouhkh nonyqeHHH HOBopoJKueHHbix hh^hhok TpH¬ 
XHHejui in vitro 6biJi BbiGpaH mctou Bonn h Bsht (Bell, Wang, 1987 ). OTJurarrejibHOH 
ocoGeHHocTbio pa3pa6oiaHHOH HaMH mctouhkh HBJineTCH HcnoJib30BaHHe coneBoro 
pacTBopa 3pjia b KaqecTBe „ronouHOH” nHTaTeJibHOH cpeuw, kotopbih cTHMyjiHpoBan 
npouecc OTpoacueHHH jih^hhok h no3BOJiHJi nonyqaTb b 3-10 pa3 GoJibine JiHqHHOK 3a 
nepBbie 4-6 q KyjibTHBHpoBaHHH, qeM npn npuMeHeHnn HCKyccTBeHHbix nHTaTenbHbix 
cpeu, o6orameHHbix aMHHOKHcnoTaMH h BHTaMHHaMH. 

flnn H 3 BJieqeHHH BouopacTBopHMbix GemcoB H3 opraHH3Ma TpnxHHenji ncnoJib30- 
BaJiH mctou, ocHOBaHHbm Ha npe^BapHTenbHOH roMoremmuHH TpHXHHejui (HHBa3H- 
oHHbie jinqHHKH h noJiOB 03 peJibie oco6h) npH 4 ° b roMoreHH3aiope Potter-Elvehjem 
c Te^jnoHOBbiM necTHKOM. B uaJibHenineM Hepa3pyineHHbie (JjparMeHTbi o6pa6aTbraajiH 
ynbTpa3ByKOM Ha annapaie „JIopa-floH” c aMnuHTyuon Kone6aHHH paGoqero HHcrpy- 
MeHTa-BOJiHOBO.ua 30 ± 10 mkm b TpH npHeMa no 30 c npn 4 ° c HHTepBaJiOM b 1 mhh. 
B KaqecTBe aKCTparnpyiomero h CTa6HJiH3Hpyiomero peareHTa npuMeHHjiH 0.25 M 
pacTBop caxapo3bi. HoBopo>KueHHbix JiHqHHOK TpHXHHenu pa3pyuiajin TOJibKo yjibTpa- 
3ByKOM. KoHneHTpanHio Gemca b roMoreHaiax TpHXHHejui onpeuensuiH no Meiouy 
JIoypH (Lowry, 1951). 

Ann BbiHBJieHHH $aKTopoB naToreHHocTH Hcnonb30BauH KaK neJibHbie roMoreHaibi 
TpHXHHejui, TaK h oTueJibHbie GenKOBbie 30Hbi, nonyqeHHbie nocjie npoBeueHHH npe- 
napaTHBHoro 3JieKTpo$ope3a b 10%-hom noJinaKpHJiaMHUHOM rejie (Davis, 1964). 
IIocJie npoBeueHHH 3jieKTpo(J)ope3a reneByio njiacraHy pa3uejnuiH ycJioBHo Ha nnTb 
GejiKOBbix 30H corJiacHo BejinqHHe 3 JieKTpo<i)opeTHqecKOH houbhechocth (Rf). SKCTpaK- 
ithk) GenKOB H3 rensi npoBounuH 5 mM pacTBopoM NaHC 0 3 . PacTBopbi SeuKOB jiho- 
(J)HJibHo BbicyniHBaJiH. fljiH onpeueneHHH cocTaBa h MOJieKyjinpHOH Maccbi 6euKOB, 
bxou^iuhx b OTueJibHyio SeuKOByio 30Hy, aJiHKBOTy HccJieuyeMoro pacTBopa Semca 
( 25-50 MKJl) nOBTOpHO pa3UeUHUH 3UeKTpO(J)Ope30M B 10%-HOM nOJIHaKpHJiaMHUHOM 
rene c uoueuHJicyJib^aTOM HaTpnn no MeTouy JleMJiH (Laemmli, 1970). IlapaJiJiejibHo 
HccneuyeMbiM npo6aM b renb bhochjih npo6y c HaGopoM H3 rnecTH GeuKOB-MapKepoB 
Pharmacia, IllBeunn) c h3bccthoh MOJieKynnpHOH Maccon ot 14.4 uo 94 Kfla. 

Ann HccneuoBaHHH aure3HBHon aKTHBHocTH y TpnxHHeuu npHMeHHUH MeTounKy 
BpnJiHc h up. (1986). B KaqecTBe kuctok MaKpoopraHH3Ma 6bUiH BbiGpaHbi HaTHBHbie 
H (})OpManHHH3HpOBaHHbie 3pHTpOIJHTbI 6apaHa, 3HTepOUHTbI CJIH3HCTOH TOHKOTO 
KHiueqHHKa Kpwc h $H6po6nacTbi KpbicnHbix 3 m6phohob. 

BbiueJieHHe GemcoB, oGJiauaioiitfix reMarrnioTHHHpyiomeH aKTHBHocTbio, H3 3KCTpa- 
KTa TpHXHHejui ocymecTBJinjiH uByMH MeTouaMH: a(})(})HHHOH xpoMaTorpa^nen c hc- 
nonb30BaHHeM b KaqecTBe copGeHTa N-aueTHnranaKT 03 aMHHHUce$ap 03 bi h npenapa- 
THBHblM 3UeKTpO$Ope30M B 10 %-HOM nOUHaKpHUaMHUHOM reue B TpHC-rUHUHHOBOH 
6y$epHOH cHCTeMe, pH 8.6. Haunque reMarrnioTHHHpyiomeH aKTHBHocTH b BbiueneH- 
hmx 6emcax TpnxHHeuu onpeuenann no peaicuHH reMarrmoTHHamm, a aHTnreHHbie 
CBOHCTBa reMarruioTHHHpyiomHX 6enKOB TpnxHHenn - peaKirneH topmojkchhh reMar- 
rJIIOTHHaiTHH CbIBOpOTKaMH 3UOpOBbIX H GoUbHblX renbMHHT03aMH JIIOUeH. 

OnpeueneHne rnauypoHHua3HOH aKTHBHocTH b GenKOBbix 3KCTpaKTax h ocau^e 


142 



TKaHeBbix (JjparMemoB H3 roMoreHaTOB TpHXHHeJiJi ocymecTBJiHJiH no MeToay EpMo- 
jihhoh (1986), HenpaMHHHfla3HOH aKTHBHocTH no Mdofly YoppeH (Warren, 1959) b mo- 
flH(J)HKairHH ^epHOBOH H flp. (1987). HcCJiejJOBaHHe UHTOTOKCH*ieCKOH aKTHBHOCTH 
SeJiKOB TpHXHHeJiJi npoBOjiHJiH b ycJioBHHx in vitro Ha RByx KJieTorabix TecT-MHineHHx: 
nepBan - HaTHBHbie apHTpoijHTbi GapaHa hjih KpoJiHKa b KOHe^HOH KomieHTpaiiHH 
0.33 %, nponeHT JiH3Hca kjictok yqHTbraaJiH no MeTojry XoHaa h $HHKeJibiirreHH 
(Honda, Finkelstein, 1979); BTopan - cnneHouHTbi Kpbicbi b KOHijeHTpauHH 1 X 10 6 /mji 
cpe^bi, cTeneHb jiH3Hca kotophx onpeaensuiH no Merely PajibKOBOH h ap. (1991). 


PE3yjn>TATM HCCJ1EJIOBAHHH H OBCYJKJIEHHE 
Ajrre3HBHaH aKTHBHocTb TpHXHHeJiJi. B pe3yJibTaie HccJieaoBaHHH ajire3HBHbix 

CBOHCTB TpHXHHeJiJi GblJIO yCTaHOBJieHO, *ITO K nOBepXHOCTH HHBa3HOHHbIX JIHTOHOK 
h noJioB03pejibix ocoGen tphxhhcjiji npHJinnaJiH kjictkh Bcex Tpex HccJiejiyeMbix 
BHJJOB. IIOJlHOCTblO OTCyTCTBOBaJlO npHJIHnaHHe KJieTOK K nOBepXHOCTH HOBOpOXCfleH- 
HblX JIHqHHOK TpHXHHeJiJi. 

Hcn0Jlb30BaHHe a<J)<})HHHOH xpOMaTOrpa<J)HH Ha HMM06HJlH30BaHH0M N-aueTHJl- 
raJiaKT03aMHHe jiaJio bo3moxchoctb BbijiejiHTb H3 roMoreHaTOB noJiOB03peJibix ocoGen 
h HHBa3HOHHbix jih^hhok TpHXHHeJiJi r Be (J)opMbi raMarrjnoTHHHpyiomHx N-aneTHJi- 
rajiaKT03aMHHH.aa3. 

IIpHMeHeHHe npenapaTHBHoro 3JieKTpo<J)ope3a rim pa3,aeJieHHH GeJiKOBoro skct- 
paKTa TpHXHHeJiJi n03B0JlHJ10 BbIHBHTb GeJIKOByiO (JjpaKHHK) C 3 JieKTpO(})OpeTHqeCKOH 
noflBHXcHocTbio, paBHoii 0.9, KOTopan oGnajiaJia HanGoJiee blicokoh reMarnnoTHHH- 
pyromeH aKTHBHOCTLIO B CpaBHeHHH C OCTaJIbHbIMH SeJIKOBbIMH (JjpaKIJHHMH. flaHHan 
SeJiKOBan (JjpaiajHH coctoht H3 r Byx Gcjikob c m. m. 14.4 h 36-38 Kfla. BejnniHHa mhhh- 
MaJlbHOH KOHUeHTpaiJHH SeJIKa B 3TOH (JjpaKUHH, BblfleJieHHOH H3 SeJIKOBOrO 3KCTpaKTa 
HHBa3HOHHbIX JIHqHHOK H Bbi3breaiomaH 50 %-Hyio arrJUOTHHaiJHIO 0.33 %-HbIX (J)OpMa- 
JlHHH3HpOBaHHbIX 3pHTpOIJHTOB GapaHa, COCTaBHJia 200 MKr/MJI, a flJIH n 0 J 10 B 03 peJlb!X 
ocoGen tphxhhcjiji - 100 mkt/mji. H 3 TecTHpoBaHHbix moho-, jjnaMHHocaxapoB h cnaJio- 
BOH KHCJIOTbl, aKTHBHOCTb reMarrJlIOTHHHHa TpHXHHeJiJi HHrnSHpOBaJlH TOJlbKO 50- 
100 mM pacTBopbi raJiaKT03bi, N-aneTHJiraJiaKT03aMHHa h N-aneTHJiHeHpaMHHOBOH 
KHCJIOTbl. 

YtieT pe3yJibTaTOB peaKimn topmojkchhh reMarrjnoTHHaijHH c HcnoJib30BaHHeM 
reMarnnoTHHHHa tphxhhcjiji noKa3aJi ero BbipaxceHHyio cneijH<})HqecKyio aHTHreHHocTb. 
H3 15 CbIBOpOTOK OT GOJIbHbIX TpHXHHeJlJie30M 6 BbI3BaJlH TOpMOXCCHHe arrJIIOTHHaiJHH 
b pa3BejieHHH 1 : 8, 4 - b pa3BejieHHH 1:4, ocTaJibHbie (5) aaJiH OTpnuaTejibHbiH pe3yjib- 
TaT. TopMoxceHHH reMarrJiioTHHauHH He HaGJnoaaJiH hh c ojihoh H3 15 cmbopotok Gojib- 
hmx c apyrHMH rejibMHHT03aMH (onncTopxo3, rHMeHOJiemmo3, TeHHapHHxo3, acKapn- 
fl03, CTP0HTHJ10HJ103). 

rHaJiypoHHjia3HaH aKTHBHocTb. Pe3yJibTaTbi HccJiejjOBaHHH noKa3aJiH HaJiHqne 
rHaJiypOHHfla3HOH aKTHBHOCTH KaK y BOflOpaCTBOpHMbIX SeJIKOB, TaK H B OCaflKe 
TKaHeBbix (JjparMeHTOB noJioB03peJibix tphxhhcjiji, BeJinqHHa ee cocTaBHJia 30 ±2.5 
H 33 ±1.5% (yCJl. ejx.) COOTBeTCTBeHHO. Y HHBa3HOHHbIX JlHtlHHOK TpHXHHeJiJi rna- 
JiypOHH^a 3 HaH aKTHBHOCTb BbIHBJIHJiaCb TOJlbKO B oca^Ke TKaHeBbix (JjparMeHTOB 

(39 ±1.7 %). 

HeHpaMHHH^a 3 HaH aKTHBHocTb 6biJia oGHapyxceHa y Gcjikob H3 roMoreHaTa 
noJiOB03peJibix ocoGen tphxhhcjiji 6-jiHeBHoro B03pacTa. B onbiTax no BbiHBJieHHio 
HeHpaMHHHfla3bi b cocTaBe nnTH Gcjikobmx 30H aKCTpaKTa nojiOB03pejibix tphxhhcjiji 
GbiJIO yCTaHOBJieHO, <1T0 HCHpaMHHHJia3HOH aKTHBHOCTbK) oGJiajiaJlH TOJlbKO GeJIKH H3 

5-h 30 Hbi c Rf 0.93. B cocraB 5 -h Gcjikoboh 30 hm bxojiht jiBe (JjpaKUHH c m. m. 10 h 
14.4 Kfla. AKTHBHOCTb HCHpaMHHHfla3bI JtflH 3THX GeJIKOB COCTaBHJia 25.4 ±0.56 MKr 
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N-aueTHJiHeHpaMHHOBOH KHCJiOTbi/MKr 6ejiKa, t. e. BeJIHqHHa ee npuMepHo b 80 pa3 
Bbline BeJIHqHHbl 06meH HeHpaMHHH,lja3HOH aKTHBHOCTH B SeJIKOBOM SKCTpaKTe nojio- 
B03peJlbIX TpHXHHeJIJI* 

B GejiKOBOM aKCTpaKTe HHBa 3 HOHHbix jiH^HHOK TpHXHHejiJi He^yjiajiocb oteapy- 
xcHTb HeHpaMHHH,na3HyK) aKTHBHOCTb npn co,nep»aHHH SejiKa b npo6e 500 ± 1 mkt. 
flaJibHeHiuee yBejinqeHHe KOJinqecTBa Gejnca jjjih HCCJiejjOBaHHH (JjepMeHTaTHBHOH 
aKTHBHOCTH nocqHTaJin Heuejiecoo6pa3HbiM, no stoh ace npnqHHe He npoBO^HJiH nccjie- 
JJOBaHHH no BbIHBJieHHK) HeHpaMHHH,na3bI CpeflH GeJIKOB HOBOpOJKJjeHHblX JIHqHHOK 
TpHXHHejiJi. 

UHTOTOKCHqeCKan aKTHBHOCTb. Pe3yJlbTaTbI HCCJiejJOBaHHH no BbIHBJieHHIO apHTpO- 
UHTOTOKCHqeCKOH (reMOJIHTHqeCKOH) aKTHBHOCTH CpejJH GeJIKOB TpHXHHejiJi nOKa3aJ!H, 
qTo KOJinqecTBo 6ejnca H3 aKCTpaKTa noJiOB03pejibix ocoGen tphxhhcjiji 6-jiHeBHoro 
B03pacTa, Bbi3bmaiomee 100 %-hmh reMOJiH3 sphtpoijhtob SapaHa hjih KpoJiHKa, cocra- 
BHJIO B CpeflHeM 140 MKT, a H3 SKCTpaKTa HHBa3HOHHbIX JIHqHHOK TpHXHHejiJi - 
1400 mkt. Ilpn HCCJiejioBaHHH OTjjejibHbix 6eJiKOBbix 30H aKCTpaKTa noJiOB03peJibix 
TpHXHHejiJi, apHTpouHTOTOKCHqecKan aKTHBHOCTb 6biJia BbiHBJieHa b GejiKax 2-h h 
4-h GeJiKOBbix 30H, HMeiomHx Rf 0.35 h 0.9 cootbctctbchho. B cocTaB sthx jx Byx 6eJiKo- 
BblX 30H BXOJJHT SeJIKH, HBJIHiOmHeCH KaK 06 mHMH (m. M. 36-38 Kjla), TaK H CneiJH- 
(J)HqHbIMH J1H6o fljin 2-H 30HbI, JIH60 flJIH 4-H. IlpH 3TOM aScOJIIOTHaH BeJIHqHHa MaCCbl 
6ejiKa, Bbi3bmaioma5i 100 %-hhh reMOJiH3 sphtpouhtob, cocTaBHJia b cpejmeM 12 mkt 
.nun 6eJiKa H3 2-h 30Hbi h 9 mkt fljin SeJiKa H3 4-h 30hm, t. e. Ha nopnjioK HHxce bcjih- 
qHHbi 6ejiKa H3 ueJibHoro 3KCTpaKTa noJiOB03pejibix oco6en tphxhhcjiji. 

Pe3yjibTaTbi cnjieHouHTOTOKCHqecKoro TecTa (CIIT-tcct) c GeJiKOBbiMH aKCTpaK- 
TaMH H3 TOMOreHaTOB HHBa3HOHHbIX, HOBOpO^fleHHblX JIHqHHOK H n0J10B03peJlbIX 

oco6en tphxhhcjiji noKa3aJiH, qTo aKCTpaKTbi Gejnca H3 roMoreHaTOB HHBa3HOHHbix 
JIHqHHOK H n0J10B03peJlbIX OCOGeH TpHXHHejiJi 3- H 6-flHeBHOrO B03paCTa BbI3bIBaJlH 
J1H3HC enjieHOUHTOB (BeJIHqHHa TOKCHqHOCTH COCTaBHJia 40-50 %). KoJIHqeCTBO 6eJlKa 
b HccJie,nyeMbix npoGax b o6ohx cjiyqanx cocTaBHJio 100 ±1 mkt. UHTOTOKCHqHocTb 
He 6biJia o^HapyxceHa b onbiTax c HcnoJib30BaHHeM GeJiKOBoro aKCTpaKTa HOBopoxc,neH- 
hwx JIHqHHOK TpHXHHejiJi, noJiyqeHHoro ot 450 thc. oco6en (npHMepHo 50-70 mkt 
Gejnca). 

JIjih BbincHeHHH 6oJiee ToqHoro pacnpe,neJieHHsi Gcjikob, oSJiajiaiomHx CUT-aKTHB- 
HOCTblO, B COCTaBe GeJIKOBOrO CneKTpa HHBa3HOHHbIX JIHqHHOK H n0J10B03peJlbIX oco- 
6en TpHXHHejiJi 6 mjih nocTaBJieHbi onbiTbi Ha CIlT-TecT c oTjieJibHbiMH GejiKOBbiMH 
30HaMH H3 ueJIbHbIX SKCTpaKTOB. AHaJlH3 KpHBbIX 3aBHCHMOCTH TOKCHqHOCTH GeJIKOB 
H3 OTfleJIbHbIX 30H OT BeJIHqHHbl HCCJieflyeMOrO 6eJlKa n03BOJlHJl BbIHBHTb CJieflyiOmHe 
3aKOHOMepHOCTH (pHC. 1). 

Bo-nepBbix, nepBOHaqaJibHan jio3a HccJiejiyeMbix 6ejiKOB - 2 mkt - o6Jia,naJia tok- 
CHqHOCTbK), BeJIHqHHa KOTOpOH COCTaBHJia B CpejJHeM 45 % J1JIH GeJIKOB H3 Bcex 4 30 H 
SKCTpaKTOB KaK n0J10B03peJlbIX OC 06 eH, TaK H HHBa3HOHHbIX JIHqHHOK TpHXHHejiJi. 
TOJlbKO fljin GeJIKOB H3 2-H H 3-H 30H SKCTpaKTa n0J10B03peJlbIX TpHXHHejiJi 6-JlHeBHOrO 
B03pacTa BeJIHqHHa TOKCHqHOCTH cocTaBHJia Bcero b cpejjHeM 6.7 h 8.5 % cootbctct- 
BeHHO. 

Bo-BTopbix, npn yBejinqeHHH nepBOHaqaJibHOH ,no3bi HccJie,nyeMbix Gcjikob BflBoe 
(4 MKr) BeJIHqHHa TOKCHqHOCTH TaKJKe B03pOCJia OTHOCHTeJlbHO nepBOHaqaJlbHblX BeJlH- 
qHH, ho HMeJia 3HaqHTejibHbie KOJie6aHHH juih SejiKOB H3 pa3Hbix 6eJiKOBbix 30H 
SKCTpaKTOB TpHXHHejiJi. 

B-TpeTbHx, yBeJinqeHHe ,no3bi HccJiejiyeMoro Gejnca ot 4 eo 16 mkt h Bbiine He 
Bbi3bmaJio 3HaqHTejibHoro H3MeHeHHH BejinqHH TOKCHqHOCTH. B GoJibiiiHHCTBe cJiyqaeB 
3Ta BeJIHqHHa ocTaBaJiacb Ha ypoBHe TOKCHqHOCTH ji jih ,no3bi 4 mkt no 6eJiKy hjih 
H e3HaqHTeJibHo yBeJinqHBaJiacb, hjih, yMeHbinaJiacb, t. e. Ha6Juo,naJiH HacbimeHHe 
TOKCHH-cy6cTpaTHoro KOMnjieKca. 

B-qeTBepTbix, HanGoJibineH TOKCHqHOCTbio o^JiajiaJiH 6 cjikh H3 1-h h 4-h 30 h 
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PhC. 1. 3aBHCHM0CTb BeJIH^HHM TOKCH^IHOCTH OTfleJIbHblX 6eJIKOBbIX (JjpaKLJHH H3 TOMOrGHaTOB TpH- 

xHHejui ot no3bi uccJieflyeMoro 6enKa. 

A—F — SeJiKOBbie (frpaKijHH: GeJiKOBbie $paKijHH H3 roMoreHara HHBa3HOHHbix jih^hhok (1), nonoB03pejibix 
oco6eH — 3-h flem> nocne 3apaxceHHH ( 2 ), noJiOB03penbix ocodeH — 6 -h aem> nccne 3apaxceHHH (3). 


Fig. 1. The dependence of a toxic rate of certain protein fraction from homogenates of the trichinella 

upon a dose of proteines examined. 


3KCTpaKTa Bcex HccJie,nyeMbix roMoreHaioB tphxhhcjiji. B cociaB GeJiKOB 1-hh 4-h 30h 
SKCTpaKTa 3THX flByX (J)OpM pa3BHTHH TpHXHHeJIJI BXOJIHT KpOMe HHflHBH.nyaJlbHblX 

6eJiKOB h rpynna SejiKOB c m. m. 36-38 Kfla. 

Pe3yjibTaTbi onbiTOB no HefiTpaJiH3auHH cnjieHouHTOTOKCHqecKofi aKTHBHocTH 6eji- 
kob H3 l-fi h 2-fi 30H sKCTpaKTa noJioB03peJibix ocoGefi TpnxHHejiJi 3-jiHeBHoro B03pacia 
CbIBOpOTKOH OT 60JlbHbIX TpHXHHeJIJie30M HJIH 3XHH0K0KK030M BbIHBHJIH OTHOCHTCJIb- 
Hyio aHTnreHHyio cneim<})HqH0CTb HccJiejiyeMbix SeJiKOB. CbmopoTKa ot TpnxHHeJiJie3- 
hwx 6oJibHbix b pa3Be,neHHH 1:1000 HefiTpaJiH30BaJia Ha 100% TOKcnqecKyio aKTHB- 
HocTb 6eJiKa H3 l-fi 30Hbi h cHHHcaJia Ha 50 % ejih GeJiKa H3 2-h 30Hbi. CbmopoTKa ot 
GoJIbHbIX 3XHH0K0KK030M HeHTpaJIH30BaJia 6eJIOK H3 1-H H 2-fi 30H Ha 40 H 20% 
COOTBeTCTBeHHO. 

B pe3yjibTaTe npoBejieHHbix HccJiejiOBaHHH BnepBbie b cocTaBe BOjiopacTBopHMbix 
h KyTHKyjinpHbix GejiKOB T. spiralis oGHapyaceHbi SejiKOBbie (fcpaiujHH, oGJiajiaiomHe 
HefipaMHHHfla3Hofi, rHaJiypoHH,na3HOH, reMarrjnoTHHHpyiomefi hjih uHTOTOKCHqecKofi 
aKTHBHOCTblO. HaJIHqne BbIHBJieHHbIX aKTHBHbIX f)HOMOJieKyJI B OpraHH3Me TpHXHHeJIJI 
MOJKHO CBH3aTb C yqaCTHCM HX B npouecce B 03 HHKHOBeHHH H pa 3 BHTHH JiaHHOrO 
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Phc. 2. PacnpefleneHHe cfcaKTopOB naToreHHOCTH 
B 6eJIKOBOM CneKTpe HHBa3HOHHbIX JIH^HHOK H nono- 
B03pejibix ocodefi T. spiralis b saBHCHMocrn ot Mone- 

- 2U.CLfiypOHUdOL3a Kyjinpofi Maccbi. 

Fig. 2. The distribution of pathogen factors in the pro¬ 
tein spectrum of the invading larvae and adults of 

- numomoKCUHbi spiralis upon molecule mass. 

zeMCLazfiKjmuHULHy 3a60Jie B aH hh, t. e. oxapaKTepnaoBaTb KaK 
u,umomoKcuHbi cnenyiomHe $aKTopw naToreHHocm (pnc. 2 ): 

a,nre3HHbi (reM- h uHToarrnioTHHHHbi), oTBe- 
qaiomne 3a npHKpenneHHe TpHXHHenn k KneT- 
KaM TKaHen h opraHOB; rnanypoHHnaaa h 

- eeivtaesjiKimuHUH HeHpaMHHHfla3a - (JjaKTopw HHBa3HBH0CTn; 

“ HeupaiMUHudadCL UHTOTOKCHHbl (apHTpO" H CIIJieHOUHTOJIH3HHbl), 

oKa3biBaiomHe TOKcnnecKoe jieHCTBne Ha 
OpraHH3M HHBa3HpOBaHHbIX JKHBOTHbIX HJIH 
qeJiOBeKa. BbimenepenHcneHHbie (JjaKTopw na- 
ToreHHocTH BbiHBJiHioTCH y HHBa3HOHHbix JiH^HHOK h nonoB 03 penbix oco6en T. spiralis. 
Y HOBopoxc,aeHHbix JinqHHOK TpHXHHeJiJi (jjaKTopbi naToreHHOCTH He ynanocb oSHapy- 
xcHTb Hcnonb3yeMbiMH b naHHOH paSoTe MeTonaMH. IIo-BHnHMOMy, HannqHe hhh 
OTC yTCTBHe OT,nenbHbIX (JiaKTOpOB naToreHHOCTH y pa3HbIX CTaflHH pa 3 BHTHH TpHXHHeJiJi 
reHeTHqecKH ncTepMHHHpoBaHo. 

Cpenn pacTBopHMbix SejiKOB T. spiralis ocoSbiH HHTepec npencTaBnneT rpynna 
SenKOB c m. m. 36-38 Kfla, oGnanaiomHx reMarrnioTHHHpyiomeH h UHTOTOKcnnecKOH 
aKTHBHOCTbK). T eMarrJIIOTHHHH H UHTOTOKCHHbl TpHXHHeJiJi oSna^aiOT aHTHreHHOH cne- 
UH<t)HilHOCTbK), qTO yKa3bIBaeT Ha nepcneKTHBHOCTb HX HCn0JIb30BaHHH ceponorH- 
qecKOH flnarHocTHKH TpHXHHejiJie3a. 

OSHapyxceHHe y HHBa3HOHHbix h noJiOB03peJibix ocoGen T. spiralis GHonornnecKH 
aKTHBHwx MaKpoMoneKyn, oKa3biBaiomHx Te hjih HHbie B03jieHCTBH5i Ha opraHH3M 
xo3HHHa, no3BonneT npencTaBHTb b nopnnKe oGcyJKneHHH rnnoTeTHnecKyio Monenb 
yqaCTHH 3THX (JaKTOpOB naToreHHOCTH B pa3BHTHH HHB33HH B 3aBHCHMOCTH OT $a3bi 
pa3BHTHH naHHoro renbMHHTa b opraHH3Me xo3HHHa. 

H 3 ^aHHbix HHTepaTypw H3BecTHo, qTo HHBa3HOHHaH jinqHHKa TpHXHHeJiJi cnocoSHa 
aKTHBHpOBaTb cHcreMy KOMnneMeHTa, qTo b cbok) onepenb npoBOunpyeT pa3BHTne 
BOcnanHTenbHbix peaKUHH b cjih 3 hctoh oGononKe tohkoh khiiikh, TeM caMbiM cno- 
coGcTByn HMnnaHTauHH b Hee TpnxHHenn (03epeuKOBCKan h np., 1985). MHrpnpyiomHe 
(lOHbie) JinqHHKH He oGnanaioT TaKon cnocoGHocTbio, qTo no3BonneT hm GecnpensrrcT- 
BeHHO UHpKyjIHpOBaTb no KpOBOTOKy. 3TOT $aKT HaBOJJHT Ha MbICJIb O TOM, qTO no- 
BepxHocTHan oGononKa sthx nByx $opM pa3BHTHH TpnxHHenn oGnanaeT pa3HbiMH 
CBOHCTBaMH 3a cneT pa3Horo cocTaBa $opMHpyiomHx ee 6enKOB. H jjeHCTBHTenbHo, KaK 
noKa3aJiH pe3ynbTaTbi naHHoro HccnenoBaHHH, HHBa3HOHHbie hh^khkh b othh^hc ot 
HOB opoxcjjeHHbix oGnanaioT anre3HHaMH h (JiepMeHTOM rHanypoHHna30H. Mojkho npen- 
nonoxcHTb, qTo npHKpenneHHe HHBa3HOHHOH jih^khkh k chh3hctoh tohkoto KHinen- 
HHKa npOHCXO^HT 3a CqeT B3aHMOneHCTBHH ee nOBepXHOCTHbIX anre3HHOB C MHKpOBOp- 
CHHKaMH khiiikh, a 3aTeM b pa^OTy BCTynaeT THaJiypoHHna3a, oGHapyxceHHan b cocTaBe 
KyTHKynnpHbix GenKOB HHBa3HOHHbix jih^hhok h noJiOB03penbix ocoGeii TpnxHHenn. 
JlaHHbiH $epMeHT, pacmennnn rnaJiypoHOByio KHCJiOTy, Bxonnmyio b cocTaB ctpoh- 
TejibHoro aneMeHTa coenHHHTejibHOTKaHHbix CTpyKTyp, oSecneqHBaeT npoHHKHOBeHHe 
H BHenpeHHe HHBa3HOHHOH JIHqHHKH B CTeHKy KHIIIKH. 

K TpeTbeMy ehio ot MOMeHTa HHBa3HH jinqHHKH TpHXHHeJiJi npeBpamaioTCH B nono- 
B03penbie oco6h. K KOHuy nepBOH HeneJiH nocne 3 apaxceHHH onnonoTBopeHHbie caMKH 
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TpHXHHeJIJI Ha^HHaiOT MaCCOBOe OTpO)KfleHHe HHqHHOK, KOTOpbie H3 KHUieHHHKa MHIV 
pnpyioT qepe3 nHM<J)y b kpobb h jjanee b nonepenHo-nonocaTyio MycKynaiypy. Ilpoiiecc 

OTpO)KfleHHH JIHqHHOK npOHCXOflHT Ha rpaHHIie KpHIIT HJ1H BOpCHHOK, HJ1H y OCHOBaHHH 

bopchhok CJ1H3HCTOH tohkoh KHiiiKH (Harari, Castro, 1988; Monib e. a., 1988). HantHefi- 
IIieMy npOHHKHOBeHHK) HOBOpOJKJjeHHblX nHHHHOK B CHCTeMy JIHM(J)0- H KpOBOTOKa 
MoryT cnoco6dBOBaTb BbiHBJieHHbie y nonoB03penbix ocoSen TpHXHHeJiJi (JjepMeHT 
H6HpaMHHH,aa3a H IJHTOTOKCHHbl, B pe3ynbTaie fleifCTBHH KOTOpbIX MOHCeT npOHCXOflHTb 
nenonHMepH3aiiHH MeMSpaHHbix cipyKTyp KneToK, nacTHnHoe pa3pymeHHe mhkpo- 
BOpCHHOK, HTO H OTKpbIBaeT nyTb HOBOpOJKJjeHHblM HHqHHKaM K pacnpOCTpaHeHHIO 
B OpraHH3Me X03HHHa. 

K nepnojiy MaccoBoro OTpoJKjieHHH TpnxHHenn b opraHH3Me SoJibHoro noHBnn- 
iotch cneiun})HnecKHe aHTmeJia, ojjHaKo peaKijHH Ha aHTHreHbi TpHXHHeJiJi no,aaBJieHa 
Meia6onHTaMH 3pejibix napa3HTOB. 3to oSecnenHBaeT HOBopoJKneHHbiM nHnHHKaM bo3- 
MOJKHOCTb impKyJTHlJHH no KpOBeHOCHOMy pycny H npOHHKHOBeHHK) B MbllHHbl. 
K KOHny BTopofi, Ha TpeTbeii Helene b opraHH3Me SonbHoro HaKannHBaeTcn HOCTa- 
tohho bmcokhh ypoBeHb cneiiH<})HnecKHx aHTHTen, HMMyHocynpeccHBHan aKTHBHOdb 
KHinenHbix TpHXHHeJiJi ocJiaSeBaeT h B03HHKai0T SypHbie anneprHnecKHe peaKijHH, 
conpoBOJKjjaiomHecH aKTHBaiineH cncieMbi KOMnneMeHTa, reMOKoarynHiiHOHHbiMH 
CflBHraMH H T. £. 3th peaKHHH COnpOBOJKJiaiOTCH TaKJKe B03HHKH0BeHHeM KJieTO^HblX 
HH^JHJibTpaTOB b MycKyjiaType, H3 kotopbix b HaJibHeHiiieM (JjopMHpyeTcn <})H6po3HaH 
Kancyna hh^khkh (Eepe3aHueB, 1974). BbiHBJieHHbie y HHBa3HOHHbix (MbimenHbix) 
HHqHHOK TpHXHHeJiJi rHaJiypOHH^a3a H UHTOJIH3HHbI MOryT, no-BH^HMOMy, CBOHM B03~ 
HeHCTBHeM Ha MHo$H6pHJiJibi cnoco6cTBOBaTb hx pacnany. B py3yjibTaTe 3Toro pe3Ko 
B03pacTaeT nncno CBoSonHbix ph6ocom h noJincoM, rnnepTpo^HpyeTCH 3H£onna3MaTH- 
qecKan ceTb h mhtoxohhphh. Bee sth ocBoGoHcneHHbie phSocomm h noJincoMbi, Bepo- 
htho, h npHHHMaioT ynacTHe b (JjopMHpoBaHHH BOKpyr jihiihhkh TpHXHHeJiJi Kancyjibi, 
KOTopan B03HHKaeT y)Ke k 10-My hhio nocJie BHejipeHHH jihiihhkh b MbimenHoe bo- 
jiokho (Okcob, 1991; Jasmer, 1990) h oKOHnaTenbHo $opMHpyeTCH k 5-6-h Helene 
nocJie 3apa)KeHHH. 

TaKHM o6pa30M, b naToreHe3e TpHXHHeJuie3a BbiHBJieHHbie $aKTopbi naToreHHocTH 
y TpnxHHenn MoryT 3aHHMaTb BnonHe onpeneneHHoe MecTo b 3aBHCHM0CTH ot <})a3bi 
pa3BHTHH naHHoro renbMHHTa b opraHH3Me xo3HHHa. Ann pacnnnJjpoBKH naToreHe3a 
TpnxHHenne3a Ha MoneKynnpHOM ypoBHe npencTaBnneTCH uenecoo6pa3HbiM nponon- 
JKHTb HCCnenOBaHHH no SHOXHMHneCKOH H HMMyHOnorHneCKOH H£eHTH(})HKailHH BblHB- 
neHHbix (JjaKTopoB naToreHHocTH TpnxHHenn h onpeneneHHio noKanH3aijHH h CTpyK- 
Typbi B3aHMoneHCTByiomHx c hhmh KneTOHHbix peuenTopoB. PemeHHe sthx BonpocoB 
no3BOHHT pa3pa6oTaTb HOBbie nonxonbi k noncKy neKapcTBeHHbix cpencTB, khthSh- 
pyiomHx MexaHH3Mbi B3aHMoneHCTBHH ^epMeHTOB h MeTaSonHTOB TpnxHHenn c opra- 
HH3MOM X03HHHa. 
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A STUDY OF PATHOGENIC FACTORS IN DIFFERENT STAGES 
OF THE NEMATODE TRICHINELLA SPIRALIS 

Yu. I. Vaserin, I. A. Sivovalova, S. A. Nagornyi 

Key words: Trichinella spiralis , pathogenic factors, water soluble, proteins 


SUMMARY 

The study of water soluble proteins of Trichinella spiralis has discovered for the first time some 
protein fractions having neiraminedase, haemagglutinative and cytotoxic activities. The presence of 
hyaluronidase was confirmed and its activity both for water soluble and cuticle proteins of the trichinella 
was examined. The haemagglutinin and cytotoxin of the trichinella have an antigen specificity. The pre¬ 
sence of active molecules is considered as the factors of pathogenity. These pathogenic factors were 
discovered in the invading larvae and adult trichinella, while they were not found in young larvae. 



